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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft magnetic film, having a saturated magnetic 
flux density Bs higher than saturated magnetic flux density Bs of an Ni-Fe alloy and 
superior corrosion resistance by optimizing a composition ratio of a Co-Fe alloy, a thin - 
film magnetic head using the soft magnetic film and a method for manufacturing the soft 
magnetic film, and to provide a method for manufacturing the thin-film magnetic head. 
SOLUTION: A lower pole layer 19 and/or an upper pole layer 21 are formed of the Co-Fe 
alloy, containing Fe of 50 to 90 mass%. Thus, the saturated magnetic flux density can be 
set to 2.0 or higher. A centerline mean roughness Ra of the film surface can be set to 9 
nm or smaller. An Fe amount of the Co-Fe alloy is set to 65 to 75 mass%, and thus the 
saturated magnetic flux density Bs can be set to 2.3 T or higher. Accordingly, recording 
density can be enhanced, and the thin -film magnetic head having superior corrosion 
resistance can be manufactured. 
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h m&m * . frie^iKttMtc x 0 ^ y a b 
[004 1 ] Hirieism=?> •y/tit 

4 BBEteflW^fBliOlKtt* * . CoFe ^A-C»lR L . 
i <0 k § fllf£fl!!^J£ttJl» F e ^fflfttib^ . HUlfiKtSW 

[0042] ±ieL/i i '3 K*»Bj^ijtt4«aKi±ISk 
LT<?5C o Fe^M . y^Xfl:S^ffl07t«m^ y^f 
S^J; "5 , mt\S+r-v fi'Jy-t-h i) ^ASr^lALTv^ 

i y dfj§>f«oF e 4 *y-mm/c o A*vm<?>\m$: 

1. 0J.Xt.Tl 7. OOTkLT^ y^rffMr^Ck 
T'. HUieC o F e ^<75 F e fflBScJt* 5 0 H*%ULhf 

9 o »ft%y.T(c-ri, ; k *»-cs 4 . 

[0043]* lx zcox-j mm^mzmmmm^ ••/ 

VcoaTWbLXmmtZ>ZbX\ MfflB&mX B s *i 

2. 0Ty.±k«<^ief*^ft5ria4^k^'-C-^. i 
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[0044] 

^ .y k *• 2 - 2 |&A>4>-fc;>Br L^ep;frft*^ Jl/clfiElSr® 

too45] *%wtz&rt&mmm%^ y k«, &±j$ 

a. y H £f?f(&T& t55 y ? tt<7).X 5^/1 1 O h U— 
'J>-^'IIWffil 1 a(CffM§^t>OT-J)0. MR\7 
H h 1 t . •S^fflCM 77-4 y"^ ■/ Vh2t tm 
m ZtlK . M R/>f V? 9 r -r 7'1S-^MfiM?Sm^ -y H 
(WT, #«f©|llM^y KiV>5 ) ktz^Xv^h, 
[0046] MRa y Khlli. I&MffiifiT«*rf "Jffl L 

[004 7] H2t^-rJ; 5 1. m%^vA9\ icnv 

V- D V^fflSBffi 1 la±CAl 2 0 3 I12 Sr/T L T N 
i F e ^A^^r^ilttM^M^TgPi' -.'^ KJ1 1 3 tm 
WLZti. £ 4>K*0±C«»tt««OTg54r * -/Tl 1 
4A*ffM*ixT^-g>, 

[ 0 0 4 S ] MffiTSf ¥* y TJf 1 4±tli:ffiM4£ft:>; 

\mmi&imm (amri e^mista^ (g 
m=?& znmtmimRm? 1 o $ *x . j^ci 

IE1^ffitfi35MIS r P 1 0 RX/T^'x y TJf 1 4±(Ci± 

$mttnw&>±M *c -V y r JB 1 5 § ftX ^ & . § 

hlZmtllM** 7 71 1 5c7)±l:N i FefWlttff 
»"C#*£*Ufc±jW>— JUKfli 1 6A*U)£§ixT^S, 
MPa y Khlii, «HET«5'-/H*Ji 1 3*^±§P^ 

-ivymi etx-comm^xm^tix^^, 
[oo49] mzm i Ri/2< l z^mm&mx-n. fine 

_hoP> — KB 1 6 AM 9 f 4 7"^ y K h 2 ^TgP 
nrJli: LTiS&ffl§*rC*>9 , ffiffiTSBnTJi i 6± 

•/Tt-'TA (Gd ) A9ii|iJS ffflEGdSW>Jil 7 

[00 5 0] ttzmMT^^rmi 6<D±H1 6 aim 
1 tC^-T J: ') tZ , EgHgP 1 8 CDSag^ h5 7 ^tSy7(S] 

(n^x^-[6j ) izmtxhtz Ltz^^xTmif^zm< m 
[0051] ±fzm2iz^t x -jiz, Rgmtkbottto 

MA^huIBG d&tf>Jl 1 7±icAHtT^ffigP 1 8A*ffM 
[00 52] HulSiKIESP 1 SteTA^TMSH 1 9 . 

■•< rm 2 0 . a^±anBffi* 2 1 a^«i $ 

ixX^^h, 



[00 53] mflCTgPmSii 1 9ii. TaP 3 Til 1 61 
lzm.m* -v ^rffM SixT . * fcTflneTiSBBffi* 1 9 
<7)±£ffM § ix^ y rl2 0«. > y =¥ ^^fg^r 

6<JC(i, NiP, NiPd. NiW. NiMo, Au, 
Pt. Rh. Pd, Ru. Cr«03^>l8*7t«2«Ja 
±*» h iSJK $ n/:: t cvxfo Z>Zb ifflt t k * . 

[0054] ^^mzmf^mm^mmmmt i 

•tmflS=¥> yrm2 0(C(±N i P*«ffiffl$jl4. N i P 

-ciufa*> y rm 2 o nmm-h z tx-mz*-* ? rm 
2 o &mmzftm&tt.mizx'Z ht-hxfoh* 

[005 5] $ hKmlZ*?* y TS2 Otf5±*C»lR$*l 
^±WI12 1li, Z<7)±lzm&tZix&±%Z3Tm2 

2tGmmzmm*ti&. 

[0056 ] ±iE<0«t ^ (C4f> y r/1 2 0 y *fl?^ 
9 , *> •:/ r« 2 ORVlMSmm 2 1 ^jI^^ -y 

fct&z\tt>rstmx*hh« 

[00 57 ] ^iSBUlSiSffigP 1 8ti. ^>7 712 0S 

vimsmm 21^2 B-cts^$iiT i i ^. 
[ 0 0 5 s ] hi t^^-j; 3 tc. frteisisai 1 sti h ? 

[00 59 ] lll.&t' r [12tC^-rj;dlC, ffiriEGSffiSE 1 . 
8«h7 7 ^6*|*J ( ll^X^rrS] ) coMfflja^y N>f 
r&If^ (H^y^-[bj) tciil&iiig2 3A^)3£$ii-Ct> 

h . *(rie*&*a« 2 3 co±ffl{iKneaffi3P 1 s io±M>: n 

[ 0 0 6 0 ] II 2 IC^-f «fc 3 (C . Hlflfiie^® 2 3 ±tcii 
3>f ;H12 4 A^SS«{-'^->'«)j!t§iX-C ^S. 4fc 
Baffin ;H 2 4 ±<i*S*&ISffiiO*eif 1 2 5(:J;ot 

[ o o 6 1 ] m 2 iz^tz o iz. mmm 1 8±frbim 

M2 5±(CAHtt±gl53T»2 2iMi.tt 7U- y 
*i*(cJ: 0v^->ffM$ixTv^ o 01 (c^TJ; o 
tC, l>ilfi±g|53T)I2 2<0:$fc^pf 2 2 ati, IfiSMfri: 
<7>ttftmX'<7> h 7 y ^(tfrlSHCtJftiK^tifeJ^T 1 TJB 
B!t$ix. *>*»4e-+feTHih5-/^iHTwJ:i3t^# 
<^$iXT^-S. 

[006 2] ££02KijrfJ:5C, mf!e±gp 3 T® 2 
2<7)«3Sg|52 2 b«, T^3T« 1 6±tCJglSS^lK 
tt«f«a^«aS ( / < y ^ *> y T® ) 2 6 Ji(ce«S 

^$ixrv>i>, 

[0063 ] *mWXtt , mieinMffil 2 1 Rtf/t 

( 1 ) fflfiJc^Co^xFexT-^SiX. FecTDffljRJtX 
(±.50 Jti%ULL-C 9 0 ««%felTT* 0 . fio^c y 

*ffM§ix& c fc e «f at &«rtaei». 

[0064] Z\cr>Xo K*»HHtMi«rEF e -^WMX^ 
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5 0 «*%ULLT 9 0 «*% OTKI&Jg LT V ^ . 
[006 5] Bute F e*«XSrJJE«Hrtfc:IS« Lfc 
Of±. UttfiBRftKB s Sr 2 . 0 S*» 
hX'hh. *f^L <{i. HuieFeCOfflfiicttii. 6 0StS 

%a±x-i 8«wrc* o . *»*»*«^. tewsa* 

«*Bs*2. 2 5TULt(CT*«. *fcJ:»)ifF4L< 
« . file F e <OiBjfiJt« . 6 5 ««%tJLhT 7 5 «*% 

tiTc* o . h . b s & 2 . 3 t 

[ 0 0 6 6 ] ±12 L^MMS^KiN iFeM 

[0067] ki^-CJJBtfcWBEttJIHi. aTRifrt 
«. i ate. * -y^iS+tCJC^WIWWfciari-t-y^'J >^ 
h'J^A (C 6 H 4 CONNaS0 2 ) SrilA-ttfk:, ^ 
•y **8+03 Fe^ ymm<7> Co^ >igg^*hf- £ it 

mzmfeimmzmz 1 , <i <^ y v^-xts 

[ 0 0 6 8 ] tteE-r&^ait: £til£, * ••/ df y 

tCoFe <9fiSfnB3K«.« B s £ fa±§ -ttS ,1 4; #T 
# . mz F e ^ffil&it^jIIEft-f S itT, 2 . 3 T« 

•So 

[0069] HulE"f y tl 'J >i~h 'J VJ+ZMAL^Z 
t vt&mm$i®m B s **[6l±-rsai{4 . * y *ffitc*t 

I 0 0 7 0 3 ^ y ^^4>iC^ y # 'J > ^ h 'J *7A*rigA 

& s mfoizf> %> a* . MiefliiE7)cr)fi{i[i 1 tc^-tj&ssjf 

19, 2 1 £ LTfltfflTS$rv*i8HlT73:< - 

B s ar F e cr>fo MRsBtXBB!£.*>ti ->X 2 . 0 TliLhtt 
fo&^HFemmzJi^Xlil. 3Tiy±t,ZX'% 

4. 

[oo7i]fot¥t y n 2 o LfcTsnK®! 

1 9S.^yi^(i±gPESffi«2 1 tC±ieffl^Jt<7)C o F 
e^&£mm-?&ZbX\ -y Tififg 

■y K 

[0072] L^t>JJE»ftiSHrtT'ft& fcjS**««W 

a i t tf^mx*$> h . $r Jo^^BjTii , coFe 

«IBS^i*¥^t5 ( R a ) £ 9 n mJATtC-f 4 Z 
b ifX' » & . *? £ L < ii . ffiiE+'lMSWfl $ ( R a ) 
*r 5 n ml-UlTC-f 4 £ t 4 . 



[0073] C^)J; 5 *C+'L'IM t *Sfi$ Ra*/h$ <P 
t h Z t rfX'% h MM* . X y *®WZ? y ttO'Si-b 
, JV&£ffi.AL%:^ZbX\ X y^fM^CoFe 
tW^tt * ffiT $ •£ S *<A Oiitfvl t tfitc < tc 

o , £fcm&ffi£W'bz<%K>®®%m£mfoi-&mx' 

L ^^^'?MA-r-?»*§^(CJt^T^i:>l*^ffl§ R a $ 
< X*$ BftftttSril 0](ci*]±$ -tirS i A^'^ § . 

[0074] i/SWWiTIi, MI£^SS7]H c J237 
0 ( A/m ) IMTtC-t 4 i S . 

[007 5] tttfttyX'te, it&triZ 17 ( // Q ■ c 

m ) i;xtizi-h z t ffx't* h . t tzmmjit 1200M 

P aJTF. iT£ L<(i400MP alXTlzT h Z b tPX* 

mtmb Lx-mwz®mztix^&N i Fe-&&tm 

W&comiTm&ftH k Z b 2. . ( 2 ) fflfiK 
^"Cd-xFexT'^Sit. Fe«ttXli, 6Sfl 

*%m±f s 0 R*%JsTrea 0 10^ y 4f ffM^ii 

[0076] MMfflll ( 1 ) <^*WKttKi:Ji« 
o T ^ y fgtfCKi] afQS'J fc ^ 4 -9" y ^ 'J >' i- h 'J "7 
A(C 6 H 4 CONNaSO») £)IAU ^•y^f?§4'^ 

f e *ym.m<oc o ?f Jt^S-WJEiB 
HrtCftjeU -co^ -y ^ySA*^^ </PA«05$r fflv ^« 

y i o T ^ y iXfz i> WX'fo h . 

[0077] f&&-r£3Si*lcJ:*Uf, ^ y *i8'M:ty 
^'Jy+h'JW* ?IA F e (nmLY&m 

iEitth ZbX\ 2. 0 TlXk. Ht£ L < <i 2 . 2 5 T 

[00781^7 Z-feWZ-V- -y ^ 'J >"t- h 'J >7A$r^A 
tfe«^. ^AL^r^dS^tJt^T2. OTtLhcolSft 
»^SB s i t^-pTig^r F e fflsfclEHli'hS < 

Zb tfX* # . *^BJtC *3ttl>CoFe-^^Sr^ffl 
[0079] ifepf -y y ^ > h 'J -7 A$r 

mx-th z bxwLAL tc^m&izitKxm&jj 

tz/bZ<-?&zbti i x*Z&. 

[0080] ifri>±imi&&MfoX'fo&b m&mm 
iz&fczti&zbx\ mmnmmtiztmix'Z , it^tt 

mean! 

hZb iWlfit* 4 . =5r*3*^0JT1i: .CoFe 
cO^M<7)4"i:4S¥%« § ( R a ) J9n mfcATfc-T* - 

[ 0 0 S 1 3 £tt$ityXU, m§l&WJ Hcil58 
0 ( A/m ) felTC-f -§> C i: #'T" § l> . 
[0082 3 £ . ibJfifii* 25 ( j-iQ ■ c 

m ) fcLkc -f 2> C 4: & . * ^KUbTJ * 4 0 0 M P 
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^NiFe RSXeDJUttBfltH k £ 

[00 83] JJELfc ( 1 ) ifctt (2) »CoFe-& 

[00841 1311 *jra£&ft&ft2£ttig)Be>ai 
181^7 K<0flHft*j5rr**jEiBa. 041403 C^ 
•T 4 - 4 tfc^&mOSlA. ,/ F £^$f L^EPTj Ji 

[oo85] ^mtmmx'ii, mr\ 7 h h 1 oaus 

till 1 &tf02 fc m tX*$>& . 03«t4 5 

711 6±tcJ4, *fe»l3 l>W!M5$*UO**. SffIS*& 

g»3 lt=(4. fEfi&ffcfceOfrfftffi^'W t-Tffin (0 

mmtftm 3 1 a a^eg $ *ut ^4 . hie h ? 7 7 nffM 

S3 1 aiigEfl&fcfcattrtlffitC&Vv? h 5 y?gTw 
TJKRSilT v>& (03 > ) . 

[ 0 0 8 6 3 maZh? 7 ;«lS3 1 aKIl T*>£ 
TSGSSUl 3 2 . #Bgtt<^> •:/ 713 3, RV'±.i$J$t 
mm 3 4 *s«Ji $ titzWBM 3 0 § fiX I > S . 

[0087] BufET3Klffil3 2i4. T3I53711 6± 

cm** v $ ixr t > s . i tzmMrmmmm s 2 

0>±JtZfflLZtUzX* 7 713 311 A ?*Mfmm%: 

4m&&smn xmm § nx i^ci *«# ± t v > . a* 

StyCi4 . NiP. NiPd, NiW. NiMo. A u . 
Pt. Rh. Pd. Ru. C rCOoib lmttiii. 2 mill 

±.frt>mmztitii>cDX'$>hzttfi8-£ iw 
[0088] %33*m%te&if&mfcffi%m&Bmt t 

TMie¥^ 7 71 3 3(3£N i PWmBZtii. N i P 
T'fjIE^" -V 7 7°1 3 3 £J&&,-f& Z t "CmifE^ -V 7 7°1 
3 3 *ji«tc^N8tttt!Bfc:'CS 4*»4>"C»*. 

[0089] 3rfc mlEJSffi^ 3 0 (4 . 7 7°1 3 3 S. 
CJLhgflKffifli 3 4 co 2 1-C'WeK £ ttX v £> J: v 

[0090] mrlE^> ^713 3<7)±Ci4, lEIi^fti 
C0*f[6]B*^Jf>7 7-r7X (Gd) rtfftitfXJt&a^ 
fcMSSJB 3 1 ±(c^(tT G d 3 7 jWBflRSfiT t * 
4. 

[009 1 ] § btZffiZ*?* 7713 3*)±t3gj£3ft 
/c±gBESHl3 4J4, -eo±leffM$ix!.±gP3TS4 
0i:^Wcfi^§ixi,. 

[0092] ±fE<7>4 3 y 7'1 3 3 *M 7 *ffM 

2 . ¥ * y 7i 3 3 avugmmm 3 4 s-as^x *& 
m-&zbimffi.x~fo&. 

c o o 9 3 ] 04 tzifi-tx o izmmmm s i <o±tcj4 
3 ;n 3 s ifmmmzj - > mfc ztix^z* Kris 

3 >f )Vm 3 S (tfHRtt&fsmft t-t'ffM$ix^*e^l 3 



[0094 ] I3C*fj;-)t, h5 ?7mMfflffi3 1 
a(7)h7 y^1S73(*] (0^X7fl*]) t=tJftSPHfflaB®t 
i4. t?rlE±ffiKfiai3 4eO±ffiA»ii>ffieaSiS«3 1<7)± 

as i bizMfxrm^rmi e^^mix^m^zitz 
ifi-oxw* iz^mtffcw&w>Mm3 1 c , 3 1 ctm 

foZtlX^Z* 

[0095] -5-LT03^-r4 fiC±SP3T14 OcO 
^c«gP4 0 a (4 . BtflE±g|5{Sffil 3 4 ±ffi£> A, BalEfflM 
®3 1c, 3 1 citC^ftTTgP^ril 6*>ib«m* 
73[6](C^fi!c§ixtl>-S>, 

[0096] 04C^f-4'3CfwfE±Stf3Tl4O{4, 
IE#M[*tcO*t[t]ffl*^yN-f H^rifi] (0^Y73(6l) C^ 

tQm 0 b {4T3P3TJB 1 6±CiMgffM§ilTV ^ . 
[0097] 03.S.yf04{C^-rH2HR^®T(4. T 
SPilffil 3 2 S^/i ^{4±aW8flM 3 4 #±fE L7> 
( 1 ) fe4V^(i (2) cOCoFe^-C'ffM^ilS, 
[0098] milETgP^ffil 3 2 &tf±»Kffi« 3 4 j6* 
2. 0TU1±, SF*L<(42. 2 5Tlil±, iOSfSL 
< {42 . 3 TtJLh^*^ia*lBMi*KB s S W^4>±IE 
UfcC o F e ^T««§iX4 Z t X\ ^> 7 rififlWC 

ktfiX'Z&frk. mimmmttizmtitzmmm^ -; h 

[0099] t^mflEC o F e ££{4, ±IEa^lefflf*l 

fKBTJi . mieHiBiO^C^Tfejffl^ R a * 9 n mlTF 
tC-TI. C -h ^'T'# £ . 4 0 Sf i L < <4 5 n mOTf * 

[ o i o o ] 0 1 %\, > l 04 iz^i-mmwmx'ii . t vf 

^tT953 Tl 1 6 fc ±SI53T1 2 2 , 4 0 nCHffiffi 
IS, 30$:tt. mrE^H^l S, 3 0*«nT 
IHSSSSJB 19,3 2S.U : /4/i(4±a5iSffil 21,34 
«4±!E ( 1 ) £>&<^I4 ( 2 ) <7)C o Fe^tf«^ 
&ic0-C£>&£\ *%H^X'{4, fjlETgCmffil 1 9 . 3 
2 ^«±«aBK®B 2 1, 3 4 {4 2 l«±c0^tt 

1^1 § ixT^B£$ ilX ^X 1 4 1\ frfr&mi&ffli 
& . 7 71 2 0 . 3 3 Ctg-T 4 a^SattJi^iiBffl 

ix(c4-5T^ -y 7 0 jfi(§Cll^* 4 Om+S-frl) - t ^ 

-cs, ^k<nmmmmuzn^^mmm.%^ y h 
[oioi] * ^mne^r-v 771 20.33 tzit -tzm 

tMifeW^)KttJl« , CoFe ^-ATffiM $ it , HulEffil 
OBStt«<0 F e CD!Ifi!tJt(4 . MIE^V y 7'! 2 0 . 3 3 
&0fl<9Ktt**)F effl)j)tJt4 0 fcj&«» 
4U\ ;ixtc4->-CI>)IE ;3 r' J r y712 0. 3 3tit 
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hZk rf^imizft 4 . **mSMWD»ttJi{iC o F e 
±X^m^ixi>^mi^< . MitfN i Fe^tM 
SiVtLJ:^. NiFe^Feili, 
Jf>7712 0, 3 3 ICS*- 4 IRJ^lStt.lO C o F e <7) 
F e » J; 0 i> < X i> frtcfotc V \ fiBfi<OS»t* $ ix 
N i F e FeM7 3«S%fi 

0,2. 0T£Mz-2>Zktf i ?£<. J:oT^7ri2 

0, 3 3ffl|iOfflaEttJB«OBs(?)*r5:S;<-r*3 4:Affira&^ 
frhX'foh* 

[0102] *fcTffl»M 19.3 2 
B sl£&\,\ZbtfW£ ±S31Kffi.12 1 . 3 4iO 

INlBDRSJSB s J: 0 i> <K< -T4 i i: d J: 9 , TaWBS 

< -r 4 k , ± o iE»«*^«of3 ^cvm&A-mmz-mK 

T"#4. 

[0 10 3] ifcTSP^THl 6.&t/±§fl3TJ12 2, 
40J ±I5*&J£4EH<7) C o F e ^4tt? AM L ■ T t ft ^ 

a*. frfr&WrS. ±anaa*B«2i. 3 4Rtn r *«wi 

19.3 2<7^g.fn^*^)SB s TffiarJi 1 6 

.Rtf±3P3TJi2 2, 4 0J:DiS< ; $:4J:')tcCoF 
e -££cr> F e ffldUtiiS-BJtfllSE-f 4 Z k tflfrt Li\ 
[0 1 043 15 !4*fKBtC*jJt* JB 3 lit&«?)fl§l 

•y F h 1 tfM 1 k m I X'fo 4 . H 5 tC^-f J: o IcTgH 3 
rffli 6 tctiTyt- 5 -htcklzi.htm*?^ y 

tttt $w ) 4 i § tix ^ 4 . $ h iz m lernm^ ■¥■ 

mm 4 3 LTTiHWfcJMfcRfcSr* J: o lzs<?- 
vffifSLZixtzaJ ;l-m4 4tfmii$>tiX\^&. Srfc. ff 

ie ^ ^ urn 4 4 « c u (M) % kcom^mjLco'h § v ># 
mmmmtmx'B&zixx <^4 . 

[0 10 5] ffiiEa>f7WB4 4fi;tr!M s H* 

^«±u ^Ftt^-C«$ix^l£«Ji4 5(cffl£ix, iw 
ie*ertB 4 5 W±KWKttfffHW)±» 3 T® 4 6 jWB 
(fc^ixT^. 

[0 106] H5(c^J:3(c. mii±^rm4 6co 
3fcaS«4 6a<i, iafMt*i:cD.*f|6iffl{cjo^T, T3S3 
TJf 1 6£>±tC*HaBSiWfY 7 714 1 &jYlXMft\ 

1 , ^m^r'-T 1 I^M^'a* yT^ffMSixT 
*J"3, ±SP3TJl4 6OSSSaJ4 6b{i05t;*-rJ:d 

[0107] *^aj-cii, Tgpare 1 6M/i^li 

-t« 37**4 6(i. ±iet^ ( i ) i^a (2)(oco 

F e &&Xj&f& £ *Vt ^ 4 . £ Offl«Jt £ *Xft C 
oFe^li2. OTJ-^Lh, $F£L<li2. 2 5T1U 
±, J:»)#*L.<li2. ST^jic^fnig^gB s*• 
^#4.ri:a ^ -c■#4o 

[ 0 1 0 S ] ±SP3T«4 6&t^/ife{iTa53TJi 1 
6A\ 2. 0 Tfel±«il;i,#«$f B s 5Wf |.± 



ELfcC o F e-&ATJBtft**t* iit. y 

[0109] itzmiiC o F e ^Wi. iieffl^iSHrt 
X'ffi&ZIXh £ fc -C»»**«»fcUB«R$K. Rsrc^iB 
fflix£jrMHK"£, H^tt ^ § ^ ■?> - ^ T ^ -?> . * 
^BJ-C'(i. IffieMffl^^a^fflS R a Sr 9 n mlTF 
t-T* £ i: tfX'% h. Iff £ L < li 5 n m^T (c-T* £ h 
. *fc«tt*J H c < 4 , 

[OllOl^Co F e-^*«±iEffljRKiBrt-C*l. 
fc, 1 7 (juQ ■ cm) tLh, Sf4 L<{±2 5 (/xft ■ 

c m ) fcLh<ojt»ifi;£»*. £ fc ^'t^ s . * feffitie^ 

Sr. 1 20 0MPaWT. iffiL<l±4 0 0MPaOT 
£ k ffX*£ h . $ ^H^-ffi&frH k tCRILT 

NiFe^fc ISimK^fl^rttaiW Hk*f#|,;i j&JT- 
S4. 

[0111] H6(i*||HSlcfc(t«»m4|ISSff^<0^M 
714 6^*2 «i0fiS14^TWJi $ *tT »IR S *l"C 1^4 £ 

[0112] Huie±gP3rg4 6«. i«v>Mla»^e 

B s *^r-f SSSB sJI4 7 fc^-<?)±CBIJBSiX/i±*4 
Sht1«^^ixT^4, 

[0113] miieiftB S J14 7ti. ±El,fc ( 1 ) ifc 
U ( 2 ) CDC o F e-^-ATiFM^ixTl 

[0114] =fc Omfie«B sf47^«S 

SBsJ2. OJ^JLh, »*L<(i2. 2 5Tt^Lh, X*) 
ft£ I < (i 2 . 3 TWIICT'^ 4 . 

[0115] ££±f£<9 ( 1 ) £tzii ( 2 ) <?)C o F e 
^T'ffM^ix^B si!4 7 ti*Sft*J«»t=?BlR$ ix 
4 £ f . Itf Kit B s§4 7 ^HB^Bffl^t & 'b $ < T' 

7J H c £/h § < -^4 z k 4 . . fliTiESI 

BfO^aT^fflS Rai9 nmJaTJCTS . » 2 L< 
l±5n mWT(C-C& . fJie«^7j Hc^2370 (A/ 
m ) WT^T'# . tt£ L< (i 1 5 S 0 ( A/m ) felTlC 
■f 4 £ i: 4 . ^CCoFe ^^ffiffl 
(ctiitififil* 1 7 • cm) I'LL. JaFi L<{42 5 

(«Q' cm) V)±\,ZX% 4 . i TtJWeyjS: 1 2 0 0 M 
P aWT(CT'§ . Iffi t<ii400MP aJaTCT* 
4. 

[0116] luie±gP3T/i4 6 ar1f)3!c^4±«4 S 
ii. SB s S4 7 tCJt^rftflBKJESSJSB s ///Jn§ < ^ 
oTl^iW. Mie«B s«4 7 X *) tJtffi*t**S< 
§ ixT ^ 4 . miS±® 4 S (i C o F e $ ix . 

ZVm^. MIE±a4 8<0Fe**S<±. iSBs*4 7 
<7)FeiJ: Ot'hS^ChAW* Li->. dixtcfcoTmi 
ffiaB sl4 7 ^'ituf 2JLJI 4 S J; 0 <>X^tt«naDeffK 
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»ggS:iai±$-ti:.6«rfc*«rffit:=fir*. mflE±Ji 4 8 
tiC o F e^-C'.^B£$ixS£^(i^< . (?U(fN i F 

^Feifi, i|BsI47^)CoFe(?)FelJ;>)t^ 
<Xi>fr£to&^. &j£<ommx*7jkZix&l;?t l z, Ni 
F e <Pt±<nm i$ - FeM7 3 K4%g«T'- 1 
SlBslM^tf^l. 9TSfltC*0. 2. OTSrffl 
i:^£r< . ioTiSB s/f4 7»7)B siD^SrS 
< "f £ i b ff*mt£fre>-Ci> & . 
[0117] i*:lwtE±g&3 7Jf 4 6£Jtffiiii<D©^± 

*«»■$-*. - 1 •§> <, ^fc^OH^»t^1- J: 
3tNiF e^£7)^\ C o F e-^CJt^-CitJSJJt 
$ri«<-r-g»<ri:^'-C-§-i.<7)-t\ il4 8(:aCoF e-£ 

[0118] 4fc*aWTCttBl6fc:iir$- i SB s 

•c v ^ c fc ^ti u \ i £ fries b s .1 4 7 f±^> •/ 

7°S4 l±(CitttgtSf &±3P3TJ14 6i?WfcSBa54 6 a 

[01 19] ifcT«3TJii 6t. MBsmtmiti& 

2 mx-msa * tix ^x i> x v \ n&nm 
-k, sttffifits«o±csB s mt>mm*ix. mm&s 

1^^7 714 1 $:tf±T±gB37Jf 4 6^«|6]f 

4. 

[0120] t/ill6tC^-r^Si^T"}i. ±3153 TH 
4 6#2JiiO»Wffigi:&-p"OvS,#. 3BU±TAo 
T€iV\ frfr&ffi$Lcr)i%&, SBsl47li, 
r v 7**4 1 eg Sffi!tc?B«$ii& £ b U>. 

[0121] 07«2|s^l=fcJtS»5||St^«8<oaE«t 
ESM'v y H <?3jKfflf ffiiaT A l> . H 7 iO^Sfe^STfi: M R 

^ ••/ Khi commm ltm tx-h h.mi iz^-tx o 
Kftw-frt* mmmm s *uc 1^ * . msr^wmm 500 

ixT^S, m$i&mm5 10±I(i. M^tti:^, 3 

[0122] luieT^ffiw 5 o±*»^Bine»»* 5 1 

±(C^(tT Jf> •:/ 7'« 5 2jWgfifc$ftT^S. $ blZffi 

amm siwa-f ;wi 5 1 a±c}±jf> y t°ji 5 
1 5 3 ±(i*n$e»M^$ea« 5 4 1 x -> xwotix » 

[0 12 3] H7 \,zir<fX 0 lz±^aTM5 5t± MfE 
y 7** 5 2±a»£$fit8Ji 5 4±(C3&»JtTMiOf 7 V 

[0124] mZ±.&>3TW 5 5<7WfcSfi»5 5 atelufE 



y 5 2±CTMfiil 5 0 fc*f|6j L T^n5t$ix 
4, mii±m^rm5 5«W5 5bli. T3P3T« 

1 6±fc#jft$#i^»jbfJi5 6 Sr^-trfrieTgBar 

[0125] zicrtmmmmi.zti^xu. ±m^rm5 5 
Rts/£tzi$Tfflmm5on±.muz < 1 ) 

( 2 ) <DC o F e-A-^-CffM^ilT ^4 . 

[0126] 07-C(iTan»ffiJi 5 0>WPlS$*l. HalS 
TgP^ffi€ 5 0*^315 371 1 6 J; 0 & ft"flgftn8fttf 
gB s Z^ii-mslC o Feit&TB&LZtl&t. 
•y 7°&m< l z®M$:M*Zit& Z t tfiX'£mm&cr>\(i\± 

£mz>zttf"jmx\h&. 

[0127] ZtzlM^rm 5 5ii. ^O^Hs^'friEC 

o f e ^AT»bR § ixX v^tiv . n 6 t mmicm 

MiiMzrm 5 5&2 mvxt<^wm<mmmm.x'h 

0 . y m 5 2 .h MrSlf 4 PJ^S B sJih I X 

ffteC o F e-&«r»JK5*LT^Tt XVK iKfrfr 
hm^. f)ia±a53T)15 5c7)5tS3B5 5 a<0*#2Ji 

2±e^LTiiiBse^B£$ixt:^4vli:Ai > y 
7jfi»fc:ttJRSr*4> $ « . iEIWPIK * W±S 

[0128] 3rt$#jfcHJlf ti , H 1 sSrv ±H 7 e^"T# 
HtBStttfeV^T CoFe y *»J«$*lT^ 
4. *HBB-C*««neC o Fe^|.'^t»SJffll>t 
«m^t y iz X*)X -v *Btiii- hZb b h . 

[0129] i^BUfEC o F.e-^rASr^ y^ffM-f^C 

fc X'nmv>mmx~mf&x£ , ••/ ^-c-^^-rs j: o t 

i^iltMn i b iMffoz+ch . 

[0130] ttz^mmm^zti^x . &n 1 e<nw 
tix^xi>xvK ^4%^-, mrieTgP3Tji>±gc>- 

[0131] ^(CH 1 ^rv^LH7 £.7jk-?mfflStSH^-y H 

[ 0 1 3 2 ] HI S.^'02 e*-r»J8ffiaSl^ y K<i. T 
»37il 6±tCGd^Jll 7*»jRLfc«. 

fll9, ^S8ttO=¥r y 2 0.&tf±g|518fi6Jf 2 1 

*»^i«s«ffia5 1 s i mm* •/^zX'oxmm-h . ^ 

CMIEKSIf 1 S W n-Y h^Tf6jf^^TtC#g^JH 2 3 *ffM 

t/tf^. mt&cMPmizm^xmmmui so± 
at mriEigfiii 2 3co±ffi^ eisi-TffiCTfifW-s . 

WIEffilSJi 2 3 c?)±e a /H 2 4 &MMmz> <9 - > 
JfM Ufc , MIE3 A )VM 2 4 <0±CJMMI 2 5 £ffM 

•r s . -c lt Htrte^is^n 1 s ±*> £> ie^i 2 5±c^it 

[0 1 3 3 3 03.St>'H4e^-rif)lSgM^-y h'«. T 
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»3TJB 1 6±tC«Si»Jl3 1 £J&I&l?Z&, Isi/A hi 

m i "»"C mria*eif s 3 1 cotefj^fr k <o*t ah** <^4 h 

£ fc lulB h 5 y ? HflMirfl 3 1 a (CH 3 ^^^^#4® 

3 1c, 31 cfcjfjjfc-f 4. 

[ o i 3 4 ] iwie h 5 yrmffif&ms 1 a^c. rsana 

IE® 3 2 , #fi8tt<7)=¥* v 71 3 3 £»T4 . MIS*' 
-V y 7°Jf 3 3 ^ffeitJI 3 1 ±KG d ifc#>JI 3 7 &?g 
fi£ L*: ft , lulS^r' + y TJf 3 3 ±lZ±.B®&m 3 4 £ .X 

•y ^ffM-r 4 . <Mzm*&mm 3i±t3^;H3 8j 

IMi 3 9 tmOL-t 4 . * L *C MI5±afiESSil! 3 4±H 
16^® 3 9±C*>»fC±aJ3TJf4 0£(yU(£ 
^ y^&tCTJFM^S. 

[oi35]05. meiz^tmmm.%^ y viz. 

4 4 zn?-ymfcth. mi-3 4>vmA4±.\,z%mm 

4 5 zmfcLtzfe . y r®4 i ^^iuie*esi«4 5 

[0136] H7tC*-r3WBai»^-y K!4. 4 "f Tift 3 
TBI 6±lZU> : Ah&m^XT%Mmm5 0£&tft 

* 5 i ifm-t 4 . ifriSTgumffiB 5 o k Hffieig?*« 5 

ib$&»« 5 1 coimizm&vt k &4 3 4 n-Btim 5 1 a 
^^mrieTanK®«5 o±*><biine«e»« 

5 1 ±(c^f> y 5 2 $■ jfm Lfett, mi** y r« 

5 244C344-J15 3^*Sffi«tc.'^->'ffML . 
tfjfie 3 4 441 5 3 ±t|fc»Ji 5 4 £JB&-f & . -c L 
T . HUlE^f'-v- y 7°» 5 2 ±*> £>%ttlg 5 4 ±*CjWC± 
5£f?lJ;ci£ 7U— y*i£Ci: 9^-y 

[0137] i^C^BB^tsftS F e<!0ffltfttt*«5 OH 
4%14±T'9 0«*%14.Tk §ft.fcC o Fe^W y 

[ 0 1 3 S ] fjfiec o Fe^t^Xt 

4. 

[0 1 393 v^4'Xm»i[2rfflV^/sm^ y^Tti. M 
X Of m?I*"J ffl»T<7) ON/OFF£*jgU * y * AM 

mz. mifazifi-tmmt . *«£«$$r^2EB$riiflsi* 
ish-4 , zcox 3 izmwLZffi£^^ffl*:i§.tf&zt 

X . CoFe 1=r&H£ . ^ L y *fFM L . LX 

* y Jf&HC £#>4 F e 4 if ycoimZM^ LX l> . 

<o«k o izmffiMffi.&m^tz®'&izitK* y*Bf$.mz& 

[0 1 403 ^^.'^l-xtlii, Mi«TR»1f 4 9tVX 



ON/OF FSrlfciL •. r jl— r >f Jt-r 0 . 1 — 0. 5 

eettsifc^iu^. Avi'^iii^ftii. co 
f eiir-£^m£ikmmvmmn*>km¥tm* r a 

[01413 ±fe<7) J: a (=yt^«8K(cJ: SUsl* y * 

fffn-t 4 - k j^T- # •?> *^ , Eiim^c i x y ^ 
fttCit^T C o F e££fc*4*l4 FettM«J; 

[0 1 4 23 L*»t*fMB"C'{i, C o FeM^ y* 

^ -6 . *% B JT'{i: . F e 4 * >"ilJ£/C o 4 * >W3L<?) 
Jt**r 1 . OkLt-Cl 7. OtlTtcfS^S, ^ y^f?S 
4»tAA4 F e A^ymmcOC o 4 *y«*fc*N-4Jt 

*ti<oeiKfc:»s&r&i ktSjftft«tii«f. Fei 

[0 1 4 33 $ 4>*c*JHB-C«4ffiffEL?« v^mWzV y*} 
x ) >"th 0 7 A ( C 6 H 4 C O N N a S 0 2 ) &i!A L T 
vvfirv\ V y t> U >'4- h 0 VJ*Wcij)mmv$> *) . - 

B JTi i . BufE-f y ^ 'J >^ h 0 VAZMA&i'. Ztllz 
£->X* y *Wt,Z F e 4 4" > '<0{ii A *) £ B&tZTi* - F 

e fflBJcjt^tsA^as >r k tfx'i* h t mzm®%m&B 
m&hztij^ti&X'foh. 

[01443 mt<r>mm^mz^-tx 3 1 . • ±is^f+ 

T'ffMSix^C o F e ^AtTA* >, Fe fflBicit* 5 0 

«*%tLhf 9 o»«%ut(cti= . maammB s 
«af.«B s z t tfx-z h . 

[0 1 4 53 4fe±E<04 4">7lS^J:b^T'ffM§il^ 
CoFe -^A^IRffiO^C^I^ffiS Ra*9nmfelT 
. Si L < ti 5 n mWTtC-C*# »Attfc«l>i(K 

satttffliSrsa-r «. ; t *^figt^ ox ^4 . wtjje l 

tzWk&tj&CD J: 3 tCP< y Jr&44C-t y ^ 'J h 'J "/A 
SriFtA L & v ^ k T . CoFe ^JK'fCjU^ttSriKT 

^^TtmsmFt^i'. ttzgammii. 9 owe 

L . iot RiB<04"C«¥%aS R a SrSft*Wfc: 9 n m 
14T. If?4 L < (4 5 n mMTlZ^&Z 1 1MmiZ%Z> . 
[0 1 4 6 3 — ±15^04 ^> jtScOJt^*^^il-S) 
i: . 1-^*3 F e 4 4" vi«^/C o 4 * V«g<0it¥£ 
l. 0J:9t'h§<. *>4^lil7. 0 J: 9 
4k. 2. 0Tm±^fPES^^S*#4>IkAi-e#=5r 
v >%^*^f, 9 , S5e L- T ffi t ^ttfiifi33Rff it Bs^; 
k < >5r4 . § £4c®»4^*rF%ta* R ail 

9 nmi 9 &:*;£<&9. BMEtt#*»i «BttR L*« 

[01473 tfz^mxn. f e 4*ymm&. 1 . 

0g/l W±T'7 . 5g/l OTTiS5E§tl4 i k 

iu^ *«wcii«rK f e 4 4- >-ii«£ i <r>mm<7)& 

H^Itct4 i kT«J*Sftfll*±Jf 4 >! k A { T , X 9 38 
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mzC o F e £&cr, F e £*fi'2: A§ < T&Zb rfTZ 
[ 0 l 4 s ] VA±.cr)£ o izjzzmx'li, fVVXWS&ZZ. 

<zo a* v\ms.<7)\m$: i . o mix- 17.0 arc 

I . 1^ •;/ y # 'J > h U ^ A£?f 6 A L£ 

I VI k T\ ti!*J: 9 iiS^^Wl^^OSB s Sr^rf-^ C 
oFe ^r££mia-f& Z b &X' & -2. . SfWW^mife B 
s£2. 0Tj.yj;tT#§. *^:±ieL^fflR!ciEllll^-C' 

nmrnx L'jm<. ttztf -> x < em* h c 
tfo/h§v ■■>*mzmtiiX'$z>« 

[0149] ttz^WnXli . -f y# 'J > i- h'J^A^ 
iSA L T V vQ: i v* y *m$w Fe^f^" >it® /C o * 
>iag£DJt¥£ 1 . OfcJLhTlO. OUTtcL. an'/px 
€oftfc J: & *JHX 7^^^ F e CDffiflLtb X # 6 0 
MAX JjthT 7 S HM% k & S C o , . x F e x £ .X y 

*BWL-t& z tfiwt t\\ zti^zx vrnmrnMrnwit: 

mmilz 2.25 TlSLhlt S ; k 3&n«rSI(c«r4 . 
[0150] £>& I, >ltt&WX'l±, ■*)- y # U >"/- h 'J ^ 
A SilA L T V vfc V \jt y F e A * VWA/ C o 

-f*>-il.g<7)Jt2£$r3. 0W±T'8. OfelTfciU W 
*«8tttCJ: y ^ffiCi 1 Fe «9ffij£fctX#6 
5 «a%tLh"C 7 5 ft»%WT i:^Co,. x Fe s ^ 

•y c k tfij: Kmz u\ zixicx omam 
m&z-thmiiz 2 . s Tpxtfih z t tf~*imiz%& . 

[0151] -f y^'jyi-h y^A&MAL3rtV< y* 
/^ISCJ; &mm* •■> *mz£ 9 C o F 

e ••/ *mifrfh tZlZ, Fe>f *>7ft8t/C o 

X\ t&mwm®&.& si 2. OTiO t>itv^2 . 2 5T 

&*m*2. 3 Tintcoimizm^ miz-t& z t 

[0152] ±IBc7)-t y 'J >"/- h 'J A£.X y 3-fS4> 

fc«A § -fr&t vcff UcatttflScTJigai^rSfc: i o T , ± 
IE L/c ( 1 ) «0tt«CaR*»*i4:*«T**. 
[0153] ^(C^BJTIi . V y'i- V 0 ^5: 
MX Ltz* ••/ ^fScp^J F e A * ymm/C oA* yj&m 
<7)im & 1 - 5 ia ±T' 2 . 5 J-ITRC L . X 
y ; mz X 0 . F e ^)iflR!cJ:bX«i6 8««%Kl 
±T-8 0 mm.%lXTt%& CoHFe,^7 ^fffM^ 

[0154] ^O^it*at X -oXlMiLtz ( 2 ) <TM 

tmm£mmi-&z>:tfx*£&. znmmjj-mxn. * 

v^mWzy yfj <J y+ b >J OA&MAS-ttT^S . + /- 
•y ^ U >"y- I- 'J A{iJoi3^S<JT'*> 0 , iott^ 

•J y-t h 0 ^^MX^^m^zitKxmM(D& 
[0155] fc/i y ^^^(c-^ y ^ (J >-y- h >J 

zwixz^ht. mx$-*t%*> ■>®arizit<xmmm® 



tftc-t y>!? 0 y-f-h U ^ASrigA L/S«^"C t> . ^ y =f 

»s4>fciS«>s Fe^ >iijg<7)c o ^ymmzn-t^ 

8ffllSBs*«2. 0Tl.;ltJ:&&Feffij££W-?-§C 
oFe^ y dp Jgfig-t hZb 3&«TflgtC^ & . 
[01 56] ^rts|5fE«»*HK5B^«B s 14 2 . 2 5 TBI 
±X'fo&Zbi)W£ Lv\ ifc±iBLrt:fflj£iBHi*9-CiB 
fi£$il3tC o Fe^li ^ H B B ^'^(cffM$ix)lfflc7) 

/Jn§ t ^ - y ap HSr^T* ^ I. . *fmX"li . CoFe^ 
4. 

[0157] ^tc-f yfi<)yi-h<) ^A#?IA£ii3:^ 
^ y ^P?§tf , it>"^ y^ 'J yt 1 h U ^/A*>'^A§^ 
^ •y^P?§4'^^CfcV«-C, JaT<W»a t £iilTl^& 
ZbifiiRt U\ 

[0158] ^BgT'tiC o F e -^CO^ •■/ ^^^(C 
2 - 7> >' - 1 , 4 s J*-)VZ®.X-tb Z b mit I 
v\ 0 HUlfiC o F e^co$S B B B ©gcoffiA(t^ 

WJ L Kffig^l H c i > **T& s . 

[0159] ifc^Bfltli. HtfieC o F e ^<7)^ y 
=¥m*tc 2 -x^/l-^dp v-;HSK^ h 'J Sr^A-T^ 
Zbtffti. U\ 

[0160] m!B2 -xf-;l^4r>';M»Kt- h 'J <7A(4 

zmm'&mx'foh. mi2-^>v^^)vmM^v) 

V A^IAtC i o T . C o F e ^CO^ y dPfMB^C^I 
z b *m&.-fh Z b tfX-% h . mfie^ -y ^HtcrK*^ 
mxiV-b<-t^WMbts:htzib, *fWHWJ: 5tc*fiE 

4, 

[0161] ^ffE2 -Xf-ykX^f^/PfSRf b U «7 

^. mie^'vy^K^ h 'j ^Ati, Krie2 -x^k 

^P^/liiliS^h 'J^Atcit^T^ •y^P?S4'(cA^k # 

,1 <?D3t , ifie 5 u ^sek^ h y A t2Jt 
/ <.T^i^>tC< ^2-xf;^Jfi<7HSSt h 'J ^A^r 

[0162] ^/cmfia^ y^^tc^^K^iftA-rS^ 

[0163] fc*J#»5!-Ctt. ±I£ ( 1 ) $> 1.^(4 
( 2 ) C0C oFe^ffllt LTiai^^Lia7(C^ 
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i><ox'iz%^. mti£ mac o Fe^a. wmj > y 

[0164] 

<7)^t X '.v= J f?S4 1 < 7 5FeW?l->'iRlg/Co^^>'iilg^ 



y^JTML*:. 

[0165] ifFe^f^- ymm/C oA* vrnmewc* 
mfi\. 5 J: D i> 'h$ < & (Jt«Wl ) <?5* y^f 

*8fflj£»iiaT^fll£jn$ivC^&. ^rfc^ y**&4UC 
(4-9- y # 'J h 'J -7 A*<?1A $ tlX ^ § . 

[0166] 

[*1 3 



Fe -f * >/Co -f ^ 1.5 £ *) 





402 


g/1 


co-r 


ao. a4, 4i 


g/1 




l 


8/1 




0.02 


g/1 




0 


g/t 




25 


g/1 


War V 'J 


25 


g/1 



3cl 



[01671*1 C^-T J: 3CFe -'fjtyjgJg&U g/ 
l X'h h . H^Tii Fe^ xi&KSrHJg IT . C o >f 
3. 0g/l, 3. 4g/lSW. Is/ 
1 fcSHfcS-fC*-.* -y4fiSttifc&»<5>C o F e^SrKjg 

[ o 1 6 s ] mz f e a *ymm/c o 4*>mmcoit 



wfii . 5 ixtx- 2. s istfc* h < mm\ > 

•y JSffl^tiUT^* 2 fc^Sfit . 3r£i^ y & 
tftcJi-f y # 'J y-T b 'J «7 A^lAS^lT ^ 6 , 
[0 169] 
[*2] 



*2 





1.23. 402 


g/1 




0.57. 0.69. 1.6 






1 


g/l 




0.02 


g/1 




0. 0.1, 0.2, 0L4. 0.8, 1.2, 2, 28 


g/1 




25 


g/1 




25 


6/1 



[0 1 70] &2tZ7Fl-£itzFe-4*ymBU&l ■ 2 
3 g/ 1 £>£ ^4 4 . 0g/l f ft*. SMTCtiF e -f 
^•yiiS^HjELT, C o -f 0. 5 7 g/1 

(Fe-f ;t>1± 1. 23g/l) , 0. 6 9 g/ 1 (F 
e -f * >-« 1 . 2 3 g/1 ) . ft&^fil . 6 g/ 1 

(C^i§^-{4. Fe^f^>1±4. 0g/l ) t^fbS-tt 
y *i8fflj£a»£> C o F e Lfc. 



[0171] *f*c , Fe^ >iijg/c o * y-mm. 

<7)ttm& 2. 5 J: 0 t A# < m & ( JtKIH 2 ) CO* 
•y i§ffl)SJtJilJJlTC0* 3 lZ9jk £ iXT H § . y * 

iB+tCli? -y # »J >-t h 'J *7J±tfmXZ1XX . 

[0 17 2] 

[«3 3 
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Te i ^>/Co i sj- >rt* 2.5 £ 0 t>*COf§ 



St3 



Fe-f:*> 


402 


g/1 




0.11, 0.34, 0.57. 0.91, 1.26 


g/1 




1 


g/1 




Q.02 


g/1 




0 


g/1 




25 






25 





[0173] ^3 C^-T J; 3CFe 4 *ymmi4 %/ 
1 -C* 4 . mmX'iZ Fe^ yjftgEfcliJg IT . C o -f 
*>1i®£ 0 . llg/1. 0 . 34g./l. 0 . 5 7 
g/I. 0. 9 1 g/1 at>'l. 2 6g/l k£ft§tf 
T#^f **i3«Jfcft»6C o F e Lfc. 
[0 1 74 3 >5rfcai^rV>L^3tc^:f J: 3tc. * 
feizli F e 4 * yRX/C o 4 * yWUz . y- ytiVy-t- 
h l> «7 A , 5 "7 'J A -gfiffil^- hi) »7A . 2 - 7> 1 . 

[0 17 5] ££&l&^L3E3a;*?**&tIl&ft>&C 
o F e y k 1= . OTi0^^fr2r^ 

[0176] i** y*iS?&g£ 3 OriCfSJgL^. £ 
tzWfon P H *■ 2 . 8 (ctftjg Lfc , * ttiSM$ 4 
6. 8mA/cm2CSIL)t. $ MZ/Vl-xm&COT 
4 —t- 1 —it ( O N/O FF) *400/1000ms 
ectRgLfc. ifcTy- H ffll^m® tCU F e * 

[01771*1 SrnLfl 3 c7)#p< ••/ ?3ffll£T"^ y * 
ffM§iX/tC o F e-^OttBByR^Fttat/IRIfttto^ 
T {iUTc=0iI 0 T * -> . 

[0 178] 

[*4] 







Bs 


2.25 [T]£AT 








230[MP&]«T 



Fe^ ymm/C o 4 *ymgL<r>Kft& 1 • 5 «£ "9 1 
/hS < LfcJtKW 1 OSHMSJR'C** . *4 iznk-f J: a 
(C. F e tf)*D£Jti4 5 9 «ft%Jil±f - 6 7 R*%UTF k 
* '3 . ttftflBSUffA Bsli2. 25 TtTFT'S) r> . ft 
3tlEg»gBs<42. 0T^JHift*&t*4*fWi^r 

fcRH<0+iC*¥%fi3R aJ49 nmj; 0 < & 
0 . BBfflft^'lA y<Kc-oX Li -y?z* 

[oiso] wmtufitHf< %&mmii^< ^t&a h 



tlhifi. F e 4*ymBL/C o 4 ;+>1ftK<Z)Jt5p# s 1 • 
5<k9i>'h$<&l>k. i»#^y-K (^y*§ft£ 
08 ) HB5£itt*i£ * v i> C o < $r 0 . 
COKTCi D.CoF eiz&WzHritiZ, FeiWfiT 
k k i (cteft&g^ffl*fb!>Wfc:$: 0 ^"T < . 
J; 0 Hfflix^tA k < ^ h € co k ^ § it* . 

[0 1 S 1 ] 

[*5] 







Bs 


225 [TJHJ:, 23[T]^T 




9[nm]UJLT 




300[MP&]£Lfc, 400CMPal^T 



[ 0 1 8 2 ] 35 514. *2^5BKSS*T* 0 . 1"^*> 
Feft >ilS/C 0 4* >'M££DtfyP& 1 • 5 W±T' 
2 . 5 WT k L fcUtt WI<^ieS*-e*> S . S5i:*f 
J: o (C . F e <7)fflfi5ti:k(i 6 8«*%feLhT8 0K*%W 
Tk^rO, tt*P«*af»Bs{42. 2 5Tim'2. 3 
TfelTT * o tz . Z<7)£ol<ZFe4* ym&/c o 4 * 
yWm.<7>\m$: 1 . 51,lht2. 5tlTk*ix{4. fi&fa 
H^SgJKB s £%ttZ 2 TX 0 < -fhZttfTZ h 

Z k tffofr h, Z. CO i. o lz£M LT 2 . 0 T tLh^ttW 
»mSP*B s *t%h Z trfTZ h . 

[0183] 4 tllffl4"t«ffili ?Ral±9nmH 
Tk 3r 0 . Bffin-^^^tcWJ-C- ^ h Z k 

[0184] ^J:^:. Fe4*>iIS/Co4*>- 
itStoit^^l. 5VA1X2. 5lTFti-&zblz£ 

•y * jRC F e < ^ iix . JWf3»**J±*« 0 . CoF 



e&^+C F e < -^-iixS k k i> iz , 



fflil^'h^^C o Fe^-M^ y ^^f^ & iOkf- 

[0 185] 
[*6] 
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83[Wfi%]£U: 


Bs 


2.2[T]J^T 




10[nra]£AJz 




300[MFa3£Lt. 350[MPa]£AT 



F e^ >mm/c oj* yimottmz 2. 5 x 0 1 

A # < Lfc JtttW 2 iOHibSIRT* «. . m 6 fcSrf J: o 
C. Fe Offlfifcifcti 8 3 «i% IJJLh * D - fi&frfiS%& 
SBsii2. 2 T VATXfo *? fe . l&fDm^e BslJ 
2 . 0 T Sr jBi S *f ^ t * S. >Wtt*$rv**&i * 0 i&W 

b s ti^seje-r* o fe . a feMffi<o+<i>&¥% 

ISRalilOn mtliCi 0 . EffliX^tX & ot 

[0187] Fe>f* >1I£/C o4J[ >ig«OJt*£ 
2. 5 =fcOi^^<-r-i.t. Fe^CoCJt^T^iat 

8l5ixS. 

[0188] £feffifflix£jrp$ij-e£ 4*»5*»tco^T 

« , ±ie i-fe Fe^ >-ins/c o ^ >mM<oitm?) 

ffitfC Fe^ >ilS i ft?) A # $ i A # < RI4--f & . * 
miTlZffisZF e >f * >1SSii. 1 . 0g/l-l. 5 
g/ 1 T'^^Ci: fiiWt 1\ k %&MmZ'teF e<i*v 
Wmt 4 . 0g/lglt?)ofc 5 *^BJ<73 i a C F e 

£±ff 4 -1 1 tfXZ . CoFe -^tfC^iXl. Fei 

zm^i-zttf-ez h tmz, < xz® 

I). 

[0189] £tz$k2<r>mffiM<r>ifr0tt,zli. *Tv?Mz 
iota-Zfy-l, 4 2/*— rt"£«ALfc. ZtUZ 
iot^ •/ ^fffM $ixfe CoFe £A<oiSJM&Stf>a*: 



[0 190];«C N \A*Vh Fe^*>-2rW-rS^ 
•y N i F e •&&£'Wo*tt8K£ <* &«St>< y * 

ffiHiO* y^ffMU -c<7)N i Fe^MFeM. 
Ni«. tJ«fctfN i Fe-^^RBBESVfirtt&tXIISIftt 

£P"vfe. 

[0 191 ] £fe. Co^f^/'iFe^y^L, § 
^tc-tf y # [J h [) ^ArtS -y *ififrt>->*>l> 

XliSCJ; fcHSM y Affile X OCoFe^M^ ^ 
JFM L. * y **B4»£ SFe^ XiiS . C o 4 * 

^ms . Fe^ >-«is/c o a * >mm . * y 

$^CoFe-^4>Ci6«)4FeffljRJt, Co« 

[0192] ^riStli, ttHfc-^ h 'J ( 5 g 

/ 1 2 5 g/ 1 ) TkXf^Vfrffl&rt V 0 

( 0 . 02g/l) *?IALfe. 4fe^H^f*fc L 

ISjELfe. 4fem?mg*4 3 0 mA/c m^ClSjEL 
fe„ $ hlZ>VVXmm.<7)T J —r- J —it ( O N/0 F 
F) 2:2 0 0/8 0 0 ms e ctCfS^L-fe. i/i77- 

[0193] $ Htca 1 ^1/ > L*6 Ttra Lfe^< 
•y 4f &4>(C-f ■y/f'Jyth 'J *>A SrfiAS-frT^ y ^ » 
R!c Lfe CoFe -£&<7) o ib , ^ > < 0^<7)C o F e -^^Sr 

sz/ttj u c <x ^ c o f e ^crMmmnitRt/m^m 
* >-mm . ti J: exc o * ym&z^ La-?-^ y ^ >- 

•y 4f im L- . <IiX^>C o F e ^<9ttB^tt&l/qRft 

tt t n>t t fe . -e- consi^m sr at 7 tc^-r . 

[0 194] ^7^-f ""CoFe j <?DfflWi. f-y^'J 
> i- h 'J ^A^iAL fe^ y **B+A»i5>.X y ^fffM§ix 
feC o F e ^(^OlgS. rcoFe-NjW. t 
•y ^ 'J h 'J ^fiAUl^t^ •y^?S4>A i ^^< 
•y ^JfcSiXfeC o F e^IiSSStf)!! . 

[0 195] 

[«7] 
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IKllXIIFI'l 



331 



a 



23- 



"j i oV 6 ii 



mamm 

VIM 

tut! 

■ :M 

■:>*:■ 
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EKIlEXfBiiVt] 

BJMIIJfl-IKIl 
IUIIK1UU 



IE!Ili?II 
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■Mi 



a 



1 




[0 196] ,IOSl7&gtc:LT3-CoFe-£-:&<7)Fe 

[0197] HS(iC o Fe^MtiN i F e-£ 

[ 0 1 9 S ] US i 3 tC. N i F e SitCOmS 
Z t\M±. F e £ .X y * tc 7 Jl S^i: fr"? # * v » . * 

LT«afpiam«« b s wsk t i . 9 Tsarr* 0 . 



2. 0TtLh<Ott«iaa!«*Bs 

[0199] —-ft. C o Fe^^CIl, Fe^ 
•y *fl!W»t=: 7 3 «m%W±Xixh Z t imffiX'fo h . Z 
Z fH8 £itt J: 0 tz . -f y fi 'J y-f- h 0 
?IA§il^.X y ?S* J ^>^ y *m$L£i\t* r C o F e j 
J; 9 i . -9" y # 'J > h 'J i±ljm\ZhX V vjrvy y 
Jf^^>^ y ^fiSiSft*.: r c o F e - N j O^^fP 
TOSS B s £ft< X'£Z>Zb ifihrti* -> tz . 

[0 2003 H8.RC/H9 (H9J4, If tCtfMfc^Uy^ 
Lfc. 08<O rcoFe-Njtf)F efflfiRJtfc 
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X 'j(,Z. +f~y/?<J >i-h U ^AA% s e A£ixT^3;^.X -y 
*mfrh* ■/ *m$LZi\tzC oFe-^(CoFe- 
N ) cO*§-£. F e ffifi£Jt£ 5 0 «ft%W±T'9 0«*ti 
TfcRS&Wtff . fiSWKJKSSJKB s £ 2 . 0 TfeLhf»4> 
ixl>.r bWJbfritz. 

[020 1 ] t /^'J/tMJ ^A^IA^ixT 
tvfcv-** ••/ y^ftM^ixjtC o Fefr-i (C 
o F e - N ) com-0! . F e ffltfUt £ 6 0 «M.%W.±X 7 
8K*%felTt=RJg*il0r. ttftfig£$KB s £ 2 . 2 
5 Tl^±f# £>ft h Z b tfhfr o tz . 
[0202] $ -y # 'J > h 'J ^ A«$At 
IvjrlM y y ^fffM$ix^C o FeM ( C 

o F e - N ) CDifltr. F e *&f£Jt£ 6 5 n&%M±X'7 

SMOTtSSIM, ISffiflamKB s Sr 2 . 3 
TVXtn^ixhZb Whfr -> 7t . 
[0203]foT. t^'Jyth U *72*tfWLhZiX 
Tl'^H> y^fSA^^ y^rffM^iX^C o F e^i 
(i . F e ffldUttf 5 0 «»%J^±T' 9 0 **%mTT* 

o , L<{i6 o «a%ia±-c 7 S »*%WTT& 
hhb Ifz, 

[ 0 2 0 4 ] . * -y # 'J > H 'J J±tf&A£tltz 
h * y dp ffM LfcCoFe (18»Co 
F e ) fti. F e ^•**Srl<J 6 0 ftt%I«Lh#>&ti 9 0 
H*%&T fc iitf ISWK^g? * B s S 2 . 0 T^LBc 
I) C i; ifiX' b&Zb tfhfr ~>tz. ;<0i^CoFe 
N i F e^lCjrt^TffirlEB s Sr^< f £ £ 

[02 0 5] LHP L%tft>? :> *) 'J V-Y- V 'j V-LtfMX 
Ztltz* y *rBf&£tltzC o Fe^lWF 

■CtefiSS<0ffl*-ft. Lt^iXttt'jffiffiixcO 

[02063 11 0(1. CoFe^MCAMFet 
KH^^tSffSsflHS Rat cOMfi&^-f 5 7 

r* & . 0 9 tc^-r i a y # 'j y-f- h y v^mx 

£ *x£ ;>< y * h * y *7Bl£ US C o F e ( H 9 
WoFe CO;?" 7 7 ) CO F e fifr* 7 5 M&XW&CO b # 
fc . A t 4fci>« WfflS Ft a £/Jx£ < s Z b tfX* £ h 
Zbifhfrh. 

[0 2 07] HI OlZTjki- XotZ. Fei568fi% 

R a & 9 n mJ^T(-"C'# S <I i: ififofr%> » 
[0208] FeM6 S«*%y.±T"8 0«*%WT 
i: Ut: i: # , US wttWSBSEaf HE B s co 7" 7 7 1 R3 ^ l 

^•tiri. t . mmsmmv s * 2 . 25 mttc-ca 

!> w i: irfofrh . 

[0209] CO J: d <c*^B3T1i . t'/^r'J > 't- h 'J 
<rJ»tf&\ZiXtzX y **S*»4>^ y ^ffML/cC o F e 
^ (iSWoF e«77 7) »Fei5"6SSl% 



J*LL"C8 0 «*%U.T -fh b . ^WK^-K B s & 
2 . 0 TULLfc-CS . I*Wt:li 2.25 Tj-XhtCT' 
# . * ^^ffl^t^L^^ffl § R a * 9 n rn «Ttt ^ 
Sit 

[0210] ±f EOS! 2St>'a 5 TKW J: 3 (C. F 

e ^ * vmssi/o oa* ymmcoimz 1 . 5 yjiT- 
2 . 5 irRci*-& ;it. JWf»»^rti±fc: i 9 . Co 

F e -^efJtc*iit& F e M5r 6 8«i%Ja±-C8 Ofl 

^IKS-ffM-rSCi:*^. tt«IfiSJR«K^ 2 . 0T 
aJifcT* S i:^c4"D^¥%ffl§^r 9 n maTCt^ 
fflfflix^^OC o F e 4 i fc ^'-C^ l> . 

[0211] if y^ 'J y-f- h >J VAfimAZtiX 
(f^l^ y Ar^^>> 7«LtC o F e ^T'(i. 
EI10O rcoFe-Nj (50-^7 7Sr^."C*?A^J: o 
C. Fe coffll^ltSr 5 0«a%±"C' 9 0 Kfi%iilT^ L 
"C *,KB5<^«t"ll«¥^ifflS R a *■ 9 n ml^TlCfP^.^ 
< . ttJRJtt J: oTIiWSa+iC^i&ttS R a ^ 5 n rn 

[0212] -f vii 'J y -f- h 'J ^A^IA^tL'C^^rU 
x< y^^^>> y ^ffMSil^C o F e •&ft<Z>KH<0+ 
§ R a § l >Hi(± . Ktf t=WAtt*®T 

[0213] vWcH 1 HiC o F e^&^'N iFe^ 

f e -g-^ra b m&h h c t com\^ f^t? v 7 1 h 

So Ell 1 t^-fi: ')CNiFe M«§IAHc J: 0 
t©<^:§ hcoco. -t-yfi'J >i- h >J VJ±tfMA£iiX 
^y&M y Jf?§ffl^^>^ y *Jg|£3ft*:C o F e ^ 
(HI 1 H^K-f r C o F e - N j C07'yy) <7)i§-£\ F 
e OfflRicJrb* 5 0 KM^KLhTQ 0«*%WTl=1-S i 
bX\ m&J)U. c * 2 3 7 0 ( A/m ) WTtCffli-S £ 
t *«r«fe:=flr* . ifcFe c7)fflfi!cJ:b^ 7 0 ft%fcLh£ 
•TS 1 8Bi]Hc ^1 5 8 0 ( A/m ) OTC-'J^ < T 

[0214] t^H 1 1 t^-fi ^ t'y 7^ lj Vt- h 

CoF (II 1 r C o F e j (7)/77) CO 

m^. F e c0fflR5tj:t* 6 8 «*%UUiT8 0 «4%WT 
(c^-iX-S. > . SBayj H c 5r 1 5 8 0 ( A/m ) J-jTRch 

[0 2 15] ifctcHl 2(1. CoFeMfcN i Fe^ 
AcoF e-ft-WJIfciOStaitfORIS**^? 7"C*4. 

mmsk^9m-t^< * sjiik^^ ^mmt i \,\ m 1 

2 (Cijrt J: 5t. C o F e -£-&<i N i F e -^^(Cib^T 
JtSfit{i'J> § < ^1.^ , -9" y ^ 'J > + h 'J *?2±1fi* y 
^^WlA&ixT^^:^^ :>*fm*i\tz 
C o Fe^i (HI 2 (Cifc-f r c o F e - N j <50^"7 
7 ) cO*S-& . F e commti 5 0 WAXfeUbf 9 0 MA 
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%VXTlZi-&ZtX\ imM^l 7 (acQ • cm) 
(C^&^k^ittc&S, 

t 0 2 1 6 3 tfc+F vft i) y-h h 0 *7 A^?IA§ix/c^ 
•y *mfrt>X y *%mZtltz CoFe (il2C* 
f" r c o F e j cD?"7 7 ) <5D F e ^WJ:£ 6 8H 
»%m±-CS 0«*%OTtcf -i. -I k"C\ lulBC o F e 
v£ 125 ( ju £2 • cm) tJLhSrSS^T'^ & . 

[02 17];W:113(i. CoFe^tNiFe^ 
£c7) F e -irW* k JRfftfj k tfORWS 7" 5 7 T'£> & . 

h^nw\^^utmt.LvK 01 siz^-tz.oiz, *r 

SS^CoFe (01 3fcjjr$- rcoFe-Nj cr>7' 
7 7 ) CQ*§-£. F e tf)fflj£ifc£ 5 0 »*%ia±T-9 O K 
*%WTt:-f & k X\ mfof) £12 0 0 (MPa)tU 
Ttcfll* h Z k J&^rKt** . ^Fe ffll£Jt$rf&* tc 
±(f "C V»< k We*J±/h$ <ft-)t^, F e ffllSJtA* 
*n5*M%IiUii::&&kfiriEKfc:Jj£4 0 0 (MP 
a ) JfilTCfll*. & £ k a*!*"?* & Z k Ifitofrh , 

[ 0 2 1 8 ] +r y ii 'J y+ h 'J frMtVtHiWRamzrtoh 

frt>. V -.' tl 0 yi- h V «7 A #*fiA § tlX lr *5r V V* -y * 
iSH^7«?W:CoFe-^ (Hi 3<7) rco 
F e - N j <r>y=y 7 ) <i. ^y*ijytMJ VJ±WMA 

£ ftfe * y X -y 4r^fi££ilfe CoFe^Kl 
1 3 CD r CoFej COP'y 7 ) (CJt'^C HJt>^^ £ < 
L^L^^KJcj^S- 1 20 0 (MP a) 
WTCflU |> Z k tfX'Ztlli . BUieC o F e £ mffiBSH 
^ y Ktf>Bffi*S>3 Tttk L T - 4: #-C'# l» , i 

fe F e cOffifjScJtfc i -5 Tii . mil £C oFe O^iC^ Sr 4 
0 0 ( M P a ) JaTfcW* & z k *>"CI= . J; 0 3&*WtC 

coFe »mn»9i^. y K^nffi^arwt Lx&mx- 

[02 19] t'x^'JVtF'J ^^lIA^fe* y 

y ^flM$ftfeC oFe^(113«rco 
F e j CD7"5> 7 ) T'(l . F e 6 S HM%Jil±"C 

S 0ft6%kJlT<?>3effll*|-f S k . ItJctfJdN iFe^i 
(CJt^TA£ ^-Si^cD, Mteii^$:4 0 0MPa 

[02 20] &C:0 1411. CoFe NiFe-& 
^F e-^*ak^tt^Hk4:^M^^*-r^7 7 
El 1 4 IZTjki-X 0 IZ . t'v^'Jyth'J^*"' 
MXLX^ ^^^^ y^SA^^ y^fffM$il^C o F e 
^ (014 (C^-f r c o F e - N j <D? 7 7 ) Til. 

F e comfctt?: 5 0«a%feLhT9 0 nmxvxfizirh 

t. NiFe^RSK. (bSVWnUUKOP^rtt 
JS^rH k S:»4 d i h t fo frh . £ tz? .., f] 0 y 

+ h*J Tyi-tfmAZiXfc* y *&fre>X y ^fflLZtUZ 
CoFe^(il4 tC^-f r c o F e j cr>?7 7 ) T" 

f e ms^iti 6 s«i%y.its 0 mm%y.Tizt 



[02 2 1 ] ^JC01 5(1, CoFe^t NiFe^ 

&. 015 (c^-T J: 0 lz . -9- y ^ 'J >-f h 'J *?J±tfWLX 
L/avfrVVX -y^^^X y^?fM$iX^C o Fe^ 
(01 5C^f TCo Fe-N j T(l. Fe 

■9" -y il 0 yi- h 'J *?J*ifim&ZiVfc* y *mfr$>* y * 
IKil/tCoFe^ (01 5(C^"T TCoFe j CO 

I, . Jif*6^C{i& B B B fifi£ 2 5 0 AWTtcjrp^. s z t 

T£ h. Z(7)X 0 I/Zj< y ®$*(,Z? y^'Jyf-h'J^M. 

^mm-hzy-m^z^, zcoztii, 010-ci^ 
— ihtc^x^h* 

[0222] ^rfeif y ^7 'J h U ^A^gAS^^ 
■y ^*^^< y ^EgSiX^C oFeM(H4Ci 
t r CoFej(?)7'77)tt, Fefflj£Jt«r6SStl 
%J3Lh^-8 0 ft»%l^T(*-f ixtf . tSb b bS@2: 3 5 OA 
K JWi h Z t im%iX'fo h . 

[ 0 2 2 3 ] 0 1 6(1. ^7*'jy+h D «7A^1A§ 
<1T l^ir y ^^^C o F e ^$r^< y ^fffM Ltz 
t #C0F e fflBSciti: . ^< y ^«t>(Cifi«>4 F ej*ym 
m ( g/l ) . Co>f ^>7lS (g/l ) atXFe-f^- 

y ; M.m./c o *ym&<7)itmbcr>m®£fni-7'7 7T- 

[0 224] BE(ciiBJ Lfc J: a (c*3WBTIi . ^ -y ^ 'J 
>'9-h'J^A^iiA§nTt^i/^ y=¥^<b^< y^® 
f&ZtltzC o F e ^COF e ffllSiJrtar 5 0 Ka%ULhT 
9 0 «»%tJ.T(Cl§5t L/> . Znyyy Rt/3k 7 L 
fcfCoFe-Nj ffl«#F e >f ?T VjiK/C o >f ^ >' 

?ftS£0Jt^*#^.-rs t . HffieF e 4 ^ ymm/c o a 
*ymm<D)tm& 1 . otui-ci 7WT(c-rim. c o 

F e -&-£lCT> f e fflg!cJt ^50 KM%W±T" 9 0 
T(cIS5eT# & hcDt^t hixh . J: ot^BBTd, 
MIS Fe^ > Co^ > ilgcOJt* 5r 1 . 0 UL 
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